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FIG. 2
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1
FLAME-RETARDANT PRODUCT AND USE
THEREOF

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is the National Stage of PCT/EP2013/
060572 filed on May 23, 2013, which claims priority under 35
U.S.C. §119 of German Application No. 10 2012 015 026.1
filed on Jul. 27, 2012, the disclosure of which is incorporated
by reference. The international application under PCT article
21(2) was not published in English.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a refractory product according to
ISO/R 836, DIN 51060, in the form of an unmolded or
molded batch, which in situ is highly resistant to the corrosion
by fayalitic slags (iron silicate slags) and sulfates and is
resistant to molten heavy nonferrous metals, especially to
copper melts. In addition, the invention relates in particular to
uses of the batch.

2. Description of the Related Art

Fayalitic slags are formed, for example, during the manu-
facture of copper from copper pyrite (CuFeS,). Copper pyrite
is roasted to produce so-called copper matte containing
cuprous sulfide (Cu,S) and iron compounds, e.g. FeS and
Fe,O;. The copper matte is further processed to raw copper,
in the course of which molten copper matte is treated with
supply of air and addition of SiO,, e.g. in the form of quartz,
in a converter. In the process, a fayalitic slag is formed,
containing mainly the mineral fayalite (2FeO.Si0O,) and raw
cuprous oxide (Cu,O).

At present, the converters for the manufacture of raw cop-
per, e.g. a Pierce-Smith converter, are lined on the firing side
mainly with fired magnesia-chromite products (e.g. DE
1471231 Al). However, these refractory products have only
insufficient resistance to the corrosion by sulfates, which
result from the oxidation of the sulfides, for example in the
form of magnesium sulfate. Moreover, magnesia-chromite
bricks have only limited or inadequate high-temperature anti-
wetting properties, and they have inadequate resistance to
penetration by hot heavy nonferrous metals, especially cop-
per melts.

Magnesia-chromite bricks are also used in melting systems
for the production of other nonferrous metals (heavy nonfer-
rous metals such as Ni, Pb, Sn, Zn) and suffer from problems
of similar nature there.

SUMMARY OF THE INVENTION

The task of the invention is to provide a refractory product
that has good anti-wetting properties against heavy nonfer-
rous metal melts, especially against copper melts, exhibits an
improved resistance to penetration by fayalitic slags and
resists a sulfate corrosion at operating temperatures better
than the refractory products used heretofore in this refractory
sector.

This task of the invention is accomplished by a refractory
batch formed mainly (to more than 90% by wt) from a dry
substance mixture of raw olivine substance, magnesia (MgO)
and silicon carbide (SiC) as well as a liquid binder in the form
of a silica sol (Si0,).

The naturally occurring raw olivine substance, which is
available on the market, is used according to the invention as
granules, and according to the invention should comprise the
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mineral forsterite, if at all possible in a proportion of 100% by
wt but of at least 70% by wt. The rest may be the mineral
fayalite and/or may be other known impurities such as ensta-
tite and/or monticellite and/or merwinite. It is within the
scope of the invention to use a synthetically manufactured,
pure forsterite material alone or in combination with a raw
olivine substance. Where the phrase raw olivine substance is
used hereinafter, it also relates to the synthetic forsterite mate-
rial.

The grain size of the raw olivine granules used lies in the
medium and coarse size range, e.g. between 0.1 and 6, espe-
cially between 1 and 6 mm, and the granules have, for
example, a Gaussian grain-size distribution.

The raw olivine substance is used in proportions between
30 and 60% by wt, especially between 40 and 50% by wt, in
the mixture according to the invention.

Magnesia (MgO) is used in flour form or powder form with
grain sizes corresponding e.g. to 100% by wt=l mm. As
examples, fused magnesia and/or sintered magnesia and/or
synthetically dead-burned or caustic magnesia are used as the
magnesia. (In the context of the invention, the terms “flour”
and “powder” are understood as synonyms with identical
meaning).

The MgO content of the magnesia should preferably be
>90% by wt, especially >95% by wt. The rest are standard
impurities such as silicates and/or iron oxide.

The MgO flours also exhibit, for example, a Gaussian
grain-size distribution.

The MgO flour is used in the dry mixture in proportions
between 35 and 50, especially between 40 and 45% by wt.

Silicon carbide (SiC) is available on the market as a syn-
thetic product with high purity and in various grain sizes and
grain-size distributions, and according to the invention is used
in powder form or in flour form, according to the invention
with grain sizes corresponding, for example, to 100% by
wt=1 mm. The grain-size distribution corresponds preferably
to a Gaussian grain-size distribution.

The SiC powder is used, for example, with a purity of
>90% by wt, especially >94% by wt of SiC. The proportion
used in the dry mixture lies between 5 and 20, especially
between 10 and 15% by wt.

Moreover, the dry mixture to be composed up to 100% by
wt may optionally contain at least one flour-like or finely
divided, dry silica component (SiO,) up to 10, especially up
to 5% by wt in the mixture. This SiO, component of high
purity relative to SiO, may be, for example, microsilica and/
or a pyrogenic and/or a precipitated silica available on the
market. Furthermore, the dry mixture may contain up to 10,
especially up to 5% by wt of antioxidants and/or other stan-
dard additives for refractory products, although the quantita-
tive ratio derived from the above proportions for olivine,
MgO and SiC must be maintained. This is also true for the
optional addition of the dry silica.

According to the invention, a liquid binder in the form of a
silica sol that is alkali-free if at all possible or largely alkali-
free may be admixed with the dry mixture calculated as 100%
by wt according to the invention and described hereinabove.
The alkali content of the silica sol should be, for example, less
than 1% by wt, especially less than 0.5% by wt. The moist
combination of the refractory dry mixture containing only
solids and the liquid binder is a refractory batch, which can be
used as an unmolded, refractory product for lining smelting
systems such as smelting converters for heavy nonferrous
metals, or from which molded, unfired and fired refractory
products can be manufactured by pressing and used to line the
said smelting systems.
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Silica sols are known to be silica hydrosols in the form of
colloidal disperse solutions of silica in water. A distinction is
made between colloidal dispersions of high molecular weight
polysilicic acids and colloidal dispersions of amorphous sili-
con dioxide particles with particle sizes in the nanometer
range (nm range). According to the invention, silica sols in the
form of colloidal dispersions of amorphous silicon dioxide
particles with SiO, concentrations of between 15 and 50, for
example, especially between 20 and 40% by wt are preferably
used. In these aqueous colloidal disperse solutions, the amor-
phous silicon dioxide particles are present in the form of
spherical individual particles, which are not cross-linked with
one another and which are hydroxylated at the surface. The
size of the particles lies in the colloidal range. The average
particle size is usually between 5 and 75 nm.

These alkali-free or alkali-low silica sols are handled in the
form of low-viscosity liquids that do not undergo phase sepa-
ration.

Particularly those silica sols with specific surfaces of the
Si0, particles between 100 and 400, especially between 200
and 300 m*/g and SiO, solid concentrations between 15 and
20, especially between 20 and 40% by wt are suitable as
binders for the purposes of the invention.

According to the invention, silica sols are added in propor-
tions between 2 and 10, especially between 3 and 6% by wtto
the dry mixture. Under these conditions, the water content of
the silica sols functions mainly to impart a predetermined
plasticity or ductility to the batch mixture for workability. The
silicon dioxide particles of the silica sol perform mainly the
task of ensuring binding of the mixture components via a
strengthening gel formation in the batch and by subsequent
drying of the batch. Upon exposure to high temperature in
situ, this binding is reinforced by reactions of the binding
phases with the basic components of the mixture.

The product according to the invention is manufactured by
producing a homogeneous batch mixture with predetermined
workability mixed from the dry substances comprising raw
olivine substance, magnesia flour, SiC and if necessary the
dry silica and the liquid silica sol binders in suitable mixers.
This ductile compound of a refractory batch may be used for
lining smelting converters. However, it is also possible to
press this batch to produce molded bricks, which in turn may
be used dry and unfired or ceramically fired for lining smelt-
ing converters. It is equally well possible to process a batch
according to the invention to vibratory compounds or casting
compounds or the like and to use them as such.

Thus the invention starts from a dry mixture comprising
exclusively or mainly (more than 90% by wt) olivine gran-
ules, MgO flour and SiC flour and if necessary a finely
divided, dry SiO, component, such as microsilica, for
example.

The invention also relates to a refractory batch, consisting
of a certain proportion of the dry mixture and a certain pro-
portion of a silica sol, matched to the proportion of the mix-
ture. The batch is expediently offered on the market in the
form of a package comprising two containers, wherein one
container contains the mixture of the dry substances and the
other container contains the liquid silica sol. For use of a
package in the intended manner, the contents of the containers
are merely mixed together. Alternatively, the moist batch may
be handled premixed in a closed container.

It is also within the scope of the invention to produce
pressed molded shapes from a water-containing batch mix-
ture indicated hereinabove and containing silica sol by press-
ing by means of brick presses, to dry the molded shapes to
residual moisture contents of preferably between 0.1 and 2%
by wt or, according to a further embodiment of the invention,
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to dry the molded shapes and to fire them ceramically in a
ceramic furnace at temperatures between preferably 1000 and
1300, especially between 1150 and 1250° C. in oxidizing
atmosphere for a time period preferably between 4 and 8,
especially between 5 and 6 hours. According to the invention,
the firing conditions are chosen such that the dry and dried
components of the batch react with one another not at all if
possible or to only a small extent during firing, so that, in the
presence of corrosion by a melt and/or slag, the dry and dried
mixture components are available in situ in the converter to
provide the assurance according to the invention of refractory
character, especially by an anti-wetting effect and a chemical
interaction with slag components.

With the unfired and fired compounds and molded shapes
according to the invention, it is possible to construct linings
and heavy nonferrous metal smelting converters that are
superior to the linings heretofore in terms of refractory char-
acter and resistance. In particular, the superiority of the
refractory products according to the invention is apparent in
copper smelting converters, for example in a Pierce-Smith
converter (PS converter).

The unfired pressed dried molded shapes have, for
example, the following characteristics:

Apparent density: 2.6 to 2.7 kg/m>

Compressive strength: 25 to 50, especially 35 to 45 MPa.

The fired molded shapes according to the invention have,
for example, the following characteristics:

Apparent density: 2.55 to 2.65 kg/m’,

Compressive strength: 30 to 55, especially 40 to 50 MPa.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a front view of a diagonally sawed, pressed,
unfired refractory brick (FSM) according to the invention;

FIG. 2 shows a fired, diagonally sawed FSM brick manu-
factured from the same batch as the brick shown in FIG. 1;

FIG. 3 shows a fired, diagonally sawed FSM brick with a
molten slag in a recess;

FIG. 4 shows an unfired FSM brick with copper wire in a
recess;

FIG. 5 shows the FSM brick of FIG. 4 after firing;

FIG. 6 shows an unfired Cr,Oj; brick with copper wire in a
recess; and

FIG. 7 shows the brick of FIG. 6 after firing.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows the front view of a diagonally sawed, pressed,
unfired refractory brick (FSM brick) according to the inven-
tion, manufactured from the following recipe:

Grain-size FSM brick
Raw material fraction mm Proportion % Quantity kg
Olivine 2-4 30 0.930
Olivine 1-2 15 0.465
Nedmag 99 HD 0-1 20 0.620
(MgO)
Nedmag 99 HD Flour 20 0.775
(MgO)
Microsilica Flour 5
Ref-SiC 90/94 Flour 10 0.310
(SiC)

100 100.00

Binder Proportion % Binderin g
Sol-Gel-Bond 4 124
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-continued

FSM brick
Proportion %

Grain-size

Raw material fraction mm

Quantity kg

Levasil (silica
sol)

The FSM brick was dried at 150° C. to a residual moisture
content of 1% by wt.

The matrix of the FSM brick exhibits a support framework
of relatively coarse olivine grains 1 (dark grains) and smaller
MgO grains 2 (white). The fine and finest grains of MgO are
not visible. The grayish matrix material 3 exhibits substan-
tially the fine grains of SiC and the silica particles of the silica
sol.

FIG. 2 shows a fired, diagonally sawed FSM brick manu-
factured from the same batch. Compared with the matrix
according to FIG. 1, the matrix has not changed substantially,
and so like reference numerals are used to indicate like com-
ponents. As already indicated hereinabove, the firing condi-
tions were chosen according to the invention in such a way
that the mixture components of the batch reacted only imper-
ceptibly with one another during firing.

The superiority of the refractory product according to the
invention compared with a magnesia-chromite brick used
heretofore for the same purpose is evident from the following
crucible tests according to DIN 51069.

A fayalitic slag from a copper-smelting PS converter and
having the following composition of mineral phases was
used:

Fayalite Fe,SiO,

Hedenbergite CaFe (S1,04)

Magnetite Fe;O,

Mixed spinel

The chemical composition of the slag was the following:

Si0,: 23.58
AlL,O5: 3.63
Fe,03: 60.76
Cr,03: 0.26
TiO,: 0.22
CaO: 1.58
MgO: 1.06
SO;: 0.21
NiO: 0.22
CuO: 3.28
ZnO: 4.38
PbO: 0.47

The slag was introduced as powder into a recess or a
crucible 4 of an unfired FSM brick 10 prepared for a crucible
test, heated to 1350° C. and maintained at this temperature for
6 hours. After cooling, the crucible was sawed diagonally.
FIG. 3 shows the result of the diagonally sawed brick. The
molten slag 6 has hardly penetrated into the brick. Even the
corrosion of the FSM brick is slight, as is evident from the
still-sharp contours 5 of crucible 4.

In a further test, the behavior relative to copper melts was
investigated. For this purpose, 75 g copper wire 7 was filled
into a crucible 4 made from an unfired FSM brick 10 (FIG. 4)
and heated for 6 hours to 1350° C. As a comparison (FIG. 6),
a directly bonded Mg—Cr brick 11 (28% Cr,0,), basis fused
magnesia) was treated in exactly the same way.

After cooling and diagonal sawing of crucible 4, it was
found that copper melt was no longer present in crucible 4 of
the Mg—Cr brick (FIG. 7). This behavior is known and
means in practice that the Mg—Cr bricks spall and thus wear
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away relatively rapidly due to the altered thermomechanical
characteristics of the infiltrated part. In contrast, the com-
pletely solidified copper melt 8 can still be found in crucible
4 of the FSM brick 10. Almost nothing has penetrated into the
brick (FIG. 5). Compared with the Mg—Cer brick, therefore,
the FSM brick exhibits the following advantages in particular
in a PS converter:
manufacturing-related: the brick does not have to be fired
but instead merely dried, in order that it can be manipu-
lated and built in. Thereby the brick can be produced
more cheaply and in less environmentally polluting
manner.
application-related: the FSM brick is not penetrated by
copper melts and is penetrated to only slight extent by
fayalitic slag, and thus, because of'its greater thermome-
chanical resistance, wears away more slowly than an
Mg—Cr brick.
The products according to the invention are suitable in
particular for use in PS converters for copper production, but
are also usable with advantages compared with the usual
refractory products in other applications, in which fayalitic
slags and highly mobile heavy nonferrous metal melts are
present, as is practically the case in the entire heavy nonfer-
rous metals industry.
The concept according to the invention is derived from the
fact that, by virtue of the coarse-grained olivine as well as
fine-grained SiC and MgO, the equilibrium in the brick
between the reactive substances from the brick and the slag is
established only at process temperatures between, for
example, 1200 and 1350° C. Atthese temperatures, SiCis still
fully active in terms of anti-wetting effect, despite oxidizing
process conditions. MgO reacts with the binding component
to Si gel (gelled binder component of the silica sol) (nano-
bond) as well as with the oxidation product of SiC that may be
formed to forsterite. According to the invention, MgO is
chosen in stoichiometric excess relative to SiO, available for
a reaction, in order to prevent the formation of enstatite,
which is not refractory. These reactions in situ seal the brick
directly on the firing side and prevent the penetration by the
very mobile metal melt, e.g. copper melt. The SiC addition-
ally acts as a slag brake. In contact with the generally present
fayalite slags, the excess MgO together with the forsterite
also reacts to olivine solid solutions. The liquidus tempera-
turerises as aresult, i.e. the reaction product between slag and
brick freezes or leads to stiffening of the slag, and the corro-
sion reaction is stopped or else at least greatly reduced.
Accordingly, a batch according to the invention exhibits at
least the following compositions:
at least 30% by wt, especially at least 40% by wt of a
coarse-grained raw olivine substance, containing for-
sterite contents of, for example, at least 70% by wt,
especially of atleast 90% by wt, preferably at least 100%
by wt, and having grain sizes corresponding, for
example, to 100% by wt, especially 80% by wt, prefer-
ably 50% by wt larger than 0.1 mm,

at least 35% by wt, especially at least 40% by wt magnesia
(MgO) in flour form with grain sizes corresponding, for
example, to 100% by wt, especially 80% by wt, prefer-
ably 50% by wt=1 mm,

at least 5% by wt, especially at least 10% by wt silicon
carbide (SiC) in flour form with grain sizes correspond-
ing, for example, to 100% by wt, especially 80% by wt,
preferably 50% by wt=1 mm,

optionally at most 10% by wt, especially at most 5% by wt
of a dry finely divided silica (SiO,), preferably in the
form of microsilica and/or of a pyrogenic and/or precipi-
tated silica,
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optionally at most 10% by wt, especially at most 5% by wt
of at least one further additive for refractory products,
such as antioxidants,

rest up to 100% by wt of respectively at least one of the
other solids
plus

at least 2% by wt of a liquid binder in the form of an
alkali-low, preferably alkali-free silica sol, calculated
relative to the dry solids.

The invention claimed is:

1. Dry substance mixture for a refractory batch containing

at least 30% by wt of a coarse-grained raw olivine sub-
stance, containing forsterite contents of at least 70% by
wt and having grain sizes larger than 0.1 mm,

at least 35% by wt magnesia (MgO) in flour form with at
least 50% by wt of the magnesia having grain sizes <1
mm,

at least 5% by wt silicon carbide (SiC) in flour form with
grain sizes <1 mm,

0-10% by wt of a dry finely divided SiO,

0-10% by wt of at least one further additive for refractory
products, —rest up to 100% by wt of respectively at least
one of the other solids.

2. Dry substance mixture according to claim 1, containing

the following solids in the mixing ratio:

Raw olivine substance: 30 to 60% by wt

MgO: 35 to 50% by wt

SiC: 5 to 20% by wt

Si0,: 0 to 10% by wt

Refractory additives: 0 to 10% by wt.

3. Dry substance mixture according to claim 1, wherein the
raw olivine substance is a natural raw olivine substance and/
or a synthetically manufactured forsterite material and the
grain size of the raw olivine substance lies in the medium and
coarse size range.

4. Dry substance mixture according to claim 1, wherein the
MgO content of the magnesia is greater than 90% by wt and
the grain-size distribution of the magnesia flour corresponds
to a Gaussian grain-size distribution.

5. Dry substance mixture according to claim 1, wherein the
silicon carbide flour has a purity of greater than 90% by wt of
SiC.

6. Refractory batch containing a dry substance mixture
according to claim 1, wherein the batch contains, in addition
to the dry mixture, at least 2% by wt of a liquid binder in the
form of an alkali-free silica sol having a total content of
alkalies of zero calculated relative to the dry solids.

7. Refractory batch according to claim 1, wherein the batch
contains, in addition to the dry mixture, at least 2% by wt of
aliquid binder in the form of a silica sol, calculated relative to
the dry solids, and

wherein the silica sol has a total content of alkalies of less
than 1% by wt.

8. Batch according to claim 6, wherein the silica sol is a
colloidal dispersion of amorphous silicon dioxide particles in
water and has SiO, concentrations of between 15 and 50% by
wt.

9. Batch according to claim 6, wherein silica sol is present
in proportions between 2 and 10% by wt, calculated relative
to the dry solids.

10. Batch according to claim 1, wherein the batch is pro-
vided subdivided in a package of at least two containers,
wherein the dry solids are packed in one container and the
silica sol is packed in the other container.

11. A method of manufacturing molded bricks comprising:

providing a batch according to claim 6,
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mixing batch components of the batch to an aqueous com-

pound and

then pressing the compound to molded bricks in a molding

press and

then drying the molded bricks.

12. The method according to claim 11, wherein the dried
molded bricks are fired ceramically in a ceramic furnace.

13. The method according to claim 12, wherein the firing
conditions are chosen such that the dry and dried components
of'the batch react with one another not at all or to only a small
extent during firing.

14. Molded brick manufactured according to the method of
claim 11, wherein the brick exhibits an apparent density
between 2.6 and 2.7 kg/m® and a compressive strength of 25
to 50 MPa.

15. Molded brick manufactured according to the method of
claim 12, exhibiting an apparent density of 2.55 to 2.65 kg/m’
and a compressive strength of 30 to 55 MPa.

16. A method of manufacturing a refractory casting com-
pound or a refractory vibratory compound comprising:

providing a batch according to claim 6, and

adjusting ductility of the compound with additional water.

17. Dry substance mixture according to claim 1, wherein
the forsterite contents of the coarse-grained raw olivine sub-
stance constitutes at least 90% by weight of the coarse-
grained raw olivine substance.

18. Dry substance mixture according to claim 1, wherein
the forsterite contents of the coarse-grained raw olivine sub-
stance constitute 100% by weight of the coarse-grained raw
olivine substance.

19. Dry substance mixture according to claim 1, wherein
100% by weight of the coarse-grained raw olivine substance
has the grain sizes larger than 0.1 mm.

20. Dry substance mixture according to claim 1, wherein
80% by weight of the coarse-grained raw olivine substance
has the grain sizes larger than 0.1 mm.

21. Dry substance mixture according to claim 1, wherein
50% by weight of the coarse-grained raw olivine substance
has the grain sizes larger than 0.1 mm.

22. Dry substance mixture according to claim 1, wherein
the dry substance mixture contains at least 40% by wt of the
magnesia (MgO) in flour form.

23. Dry substance mixture according to claim 1, wherein at
least 80% by wt of the magnesia has grain sizes <1 mm.

24. Dry substance mixture according to claim 1, wherein
100% by wt of the magnesia has grain sizes <1 mm.

25. Dry substance mixture according to claim 1, wherein
the dry substance mixture contains at least 10% by wt of the
silicon carbide (SiC) in flour form.

26. Dry substance mixture according to claim 1, wherein
100% by wt of the silicon carbide (SiC) in flour form has the
grain sizes <1 mm.

27. Dry substance mixture according to claim 1, wherein
80% by wt of the silicon carbide (SiC) in flour form has the
grain sizes <1 mm.

28. Dry substance mixture according to claim 1, wherein
50% by wt of the silicon carbide (SiC) in flour form has the
grain sizes <1 mm.

29. Dry substance mixture according to claim 1, wherein
the dry substance mixture contains 0-5% by wt of a dry finely
divided SiO,.

30. Dry substance mixture according to claim 1, wherein
the dry finely divided SiO, is in the form of microsilica and/or
pyrogenic and/or precipitated silica.

31. Dry substance mixture according to claim 1, wherein
the at least one further additive for refractory products com-
prises antioxidants.
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32. Dry substance mixture according to claim 2, containing
the following solids in the mixing ratio:

Raw olivine substance: 40 to 50% by wt

MgO: 40 to 45% by wt

SiC: 10 to 15% by wt

Si0,: 0 to 5% by wt

refractory additives 0 to 5% by wt.

33. Dry substance mixture according to claim 3, wherein
the grain size of the raw olivine substance lies between 0.1
mm and 6 mm.

34. Dry substance mixture according to claim 3, wherein
the grain size of the raw olivine substance lies between 1 mm
and 6 mm.

35. Dry substance mixture according to claim 3, wherein
the grain size of the raw olivine substance has a Gaussian
distribution.

36. Dry substance mixture according to claim 4, wherein
the MgO content of the magnesia is greater than 95% by wt.

37. Dry substance mixture according to claim 5, wherein
the silicon carbide flour has a purity of greater than 90% by wt
of SiC.

38. Batch according to claim 7, wherein the silica sol has a
total content of alkalies of less than 0.5% by wt.

39. Batch according to claim 8, wherein the silica sol has
Si0, concentrations of between 20 and 40% by wt.

40. Batch according to claim 8, wherein the specific surface
ofthe silicon dioxide particles lies between 100 and 400 m*/g.

41. Batch according to claim 8, wherein the specific surface
ofthe silicon dioxide particles lies between 200 and 300 m*/g.
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42. Batch according to claim 6, wherein the silica sol is
present in proportions between 3 and 6% by wt, calculated
relative to the dry solids.

43. The method according to claim 11, wherein the molded
bricks are dried to a maximum residual moisture content of
2% by wt.

44. The method according to claim 12, wherein the dried
molded bricks are fired ceramically in a ceramic furnace at
temperatures between 1000° C. and 1300° C. in oxidizing
atmosphere.

45. The method according to claim 12, wherein the dried
molded bricks are fired ceramically in a ceramic furnace at
temperatures between 1150° C. and 1250° C. in oxidizing
atmosphere.

46. The method according to claim 12, wherein the dried
molded bricks are fired ceramically in the ceramic furnace
with a firing duration between 4 and 8 hours.

47. The method according to claim 12, wherein the dried
molded bricks are fired ceramically in the ceramic furnace
with a firing duration between 5 and 6 hours.

48. Molded brick manufactured according to the method of
claim 11, wherein the brick exhibits a compressive strength of
35 to 45 Mpa.

49. Molded brick manufactured according to the method of
claim 12, wherein the brick exhibits a compressive strength of
40 to 50 Mpa.
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